Induction of acrosome reactions by the human zona pellucida.
We have used two approaches to test the ability of the human zona pellucida to induce acrosome reactions in human sperm. First, nonviable human oocytes were incubated for 1 min in a suspension of capacitated sperm (of which fewer than 5% were acrosome-reacted) to allow binding of about 200 sperm per oocyte. Some of the oocytes were fixed immediately, and the remainder were fixed after a further 1-h incubation without free-swimming sperm. As determined by light microscopy, sperm on the zona were only 3 +/- 2% (avg. +/- SD) acrosome-reacted at 1 min, and the incidence increased to 46 +/- 15% during the next hour. Electron microscopy confirmed that most sperm on the zona at 1 min were acrosome-intact. A few sperm were in an early stage of the acrosome reaction. Acrosome reactions occurring on the zona during the subsequent hour appeared to be morphologically normal. Second, treatment of sperm in suspension with acid-disaggregated zonae (2 to 4 zonae/microliter) increased the incidence of acrosome-reacted sperm from 3 +/- 1% to 24 +/- 4%. We conclude that the human zona pellucida, or material intimately associated with it, can induce acrosome reactions in human sperm.